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AUTHORS: Fedorchenko, I.M. and Kostyrko. N.V. 


TITLE: Mechanism of Shrinkage in Sintering Briquettes of 
Metal Powders mA 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol. 10, 
No. 1, pp 75 - 83 


TEXT: Fedorchenko has developed (Refs.1-4) the concept of 
Shrinkage as a consequence of diffusion initially in the surface 
and then in both surface and volume of the particles. Views on 
this and other concepts vary (Refs. 6-15). The present work has 
the object of providing further data on the influence of 
annealing on the specific surface and pycnometric density of _ 
powders and on briquette~shrinkage on Sintering. Powders of 
y~iron and‘\cobalt (prepared by reduction of analytical-purity 
oxides) and of two mixtures (respectively 0, 5% Fe; 63, 20% Co; 
5, 60% Ni; 27, 15% Cr; 5, 0% Md were used.) Nickel and 
+y\molybdenum were also prepared by reduction, chromium by crushing 
cast metal. Fractions of powders passing through 53--mic row Hdl es 
were used. The specific surface, pycnometric density and bulk 


density of the powders as prepared and after annealing at W 
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800, 950, 1 000 and 1 100 °C are shown in Table 3. Porosity 
before and after pressing (at 2.2 or 4,4 tons/em'), the change 
in porosity, volume shrinkage and increase in briquette density 
is shown in Table,3 before and after annealing at 1 000 Cc 
(metals) and 950 C (mixtures). Values (calculated by 

A.I. Raychenko) of the movement of the diffusion front after 
heating at 800 - 1100 °C for 1, 2 and 4 hours are given in 

Table 4 for the cobalt. diffusing into nickel and self-diffusion 
for cobalt and iron. Table 5 gives for the two mixtures the 
porosity after pressing, annealing at 950 C, re-pressing in the 
cold and sintering at 1100 C. Fig. 1 illustrates particle 
sintering during preliminary annealing. Fig. 2 shows a 

shrinkage crack in a briquette of non-annealed powder containing 
a cylinder of massive iron: such cracks were not observed with 

a similar briquette of previously annealed powder. The work 
showed that heterodiffusion in surface layers of particles during 
annealing powder mixtures reduces briquette shrinkage. Compacting 
of briquettes on account of elimination of internal defects and 
disappearance of internal porosity of particles was found to play 
Card 2/3 
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a minor part in the overall compacting. The main effect is due 
to diffusion processes leading to rearrangement of particle 
surfaces and not diffusion inside particles. The authors 
recommend pre-annealing of metal powders to reduce shrinkage 

in sintering and reduce the size and deformations of the objects 
being made. There are 3 figures, 5 tables and 18 references: 

17 Soviet and 1 English. 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov 
AN USSR (Institute of Cermets and Special Alloys 
of the Ac.Sc., Ukrainian S5R) 
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Determination of the Evaporation Kinetics and Vapor Tension 
of Metallic Powders | { 


Zavodskaya latoratoriya, 1960, Vol 26, Nv 2, pp 177 - 179 
(uSSK) 


A method and apparatus for determining the svaporation kine~ 
tics and vapor tension of metallic powders have been developed. 
The method is based upon the continuous determination of the 
electric conductance of a metal film congensed in a high 
vacuum on 4 cooled glass lamella. It in possible to study, on 
the apparatus described, the affects of the heating temper- 
ature, surface condition of the metallic powder, preliminary 
treatment, degree of dispersion etc. apon the evaporation 
kinetica, The metallic powder is evaporated (Fig 1, scheme of 
the apparatus) by means of a heated tungaten, (or nolybdenum) 
lamella. The evaporating surface is 2 « 2 em’. The heater is 
fed by means of a "Tesla" atabilizer. The above-mentioned glass 
lamella is situated above the evaporating surface. The metal 
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vapor condenses on the glass lamella on an area which is also 
2 x% 2 cm*. The glass lamella also carries two copper electrodes 
produced by evaporating copper, which serve for measuring the 
electric resistance of the condensed metal film. A vacuum of up 


to 2+1078 torr is produced by an RVN-20 pre-vacuum pump and a 
TsVL-100 diffusion pump. The apparatus described possesses tro 
valyes and two RVN-2Opimps.The distance between evaporator and 
glass lamella is fixed close enough to assure that sufficient 
metal vapor condenses but far enough to prevent irregularities 
from forming on the metal film surface. The distribution of the 
condensate is calculated from an equation (1) and can be re- 
presented graphically (Fig 2). The specific fiow of the con- 
densate is determined from the following equation: 

Em de gg (4) (d = specific gravity of the metal, q = its 
specific electric resistivity, a = change of electric con- 


ductance of the metal film with time). The vapor tension may be 
calculated from Langmuir's formula (5). Measured values of the 
Card 2/3 change in the electric conductance of the condensate with the 
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evaporating time obtained by evaporating ogpper powder eer 
at 400 and glowed for half an hour at 600°) are given (Fig 3). 


There are 3 figures. 


ASSOCIATION: Institut metallokeramiki ispetsial'nykh splavov Akademii nauk 


USSR (Institute of Metal Ceramics and Special Alloys of the 
Academy of Sciences of the UkrssR) 
Sethe 
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BO16/B054 
AUTHORS: Fedorchenko, I. M. and Yermolovich, Yu. B. 
————————— a a aE 
b 
TITLE: Diffusion of eg eee Its Oxide 


PERIODICAL: Ukrainskiy khimicheskiy zhurnal, 1960, Vol. 26, No. 4, 
pp. 429-431 


% 
TEXT: The authors wanted to determine the diffusion coefficient of 
chromium through its oxide. Their method (Ref. 6) permits a direct 
determination of the stream of chromium atoms which diffuse through pe 


the oxide and evaporate. This determination was carried out in vacuo 

at 1100, 1150, 1200, and 1250°C. The required oxide layer was produced 

by oxidation of an electrolytic chromium powder (particle diameter 504, ) 
in air at 700°C. It was ~6.5°1079 om thigk. Fig. 1 shows the results 

of measurement of the electrical conductivity of the layer of condensed 
chromium atoms. The quantity of the flow of chromium atoms was determined 
from the inclination of the straight lines found at different temperatures. 
A table (p. 431) contains the diffusion coefficients D of chromium 


through its oxide layer calculated from the flows determined, and from 
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she concentrations indicated by K. Hauffe and T. Block (Ref. 5). On the 
basis of this table, the authors plotted the diagran icg D = f(i/T) 

(Fig. 2). The activation energy of the chromium diffusion through its 

oxide layer can be determined from this diagram (86 700 cal/geatom), Thus, 
the authors consider the chromium diffusion through an oxide layer proved 
by experiment. Apparently, the diffusion rate of the Chromium atong 
determines the oxidation rate in chromium or strongly chromium-containing 
alloys. The diffusion coefficients determined by the authors are Sinilar 

to those of thoron through Cr,0, (Ref. 7). There are 2 figures and 7 pois 


references: 4 Soviet and 1 German. 


ASSOCIATION: Institut metallokeramiki i Spetssplavoy AN USSR (institute 


of Powder Metallurgy and Special Alloys of the As UkrSSR) — 


SUBMITTED: March 5, 1959 
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N, A.V., akademik; FEDORCHENKO, I.M., akadomik; GULYY, M.F., 


akademik; BAKULIN; [D.1.} HIKOV, N.P., kand.tekhn.nauk; 
OKERBLOM, N.O., prof., doktor tekhn.nauk; LYUBAVSKIY, K.V., prof. 
doktor tekhn.nauk, laureat Stalinskikh premiy; PORTNOY, N.D., “ + 


kand.tekhn.nauk; TSYBAN', N.G.; KULIKOV, M.S., dotsent; AGRONOMOV, 
S.N., inzh.; POLYAKOV, V.A., inzh.} SHERSTYUK, V.N., inzh. © 


Congratulations on the publication of the issue no,100 of . 
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Yeremenko, V. N., Resp. Ed.; I. N. Frantsevich, G. V. Samsonov, 
I, M, Fedorchenko, G. S. Pisarenko, V. V. Grigor'yeva, and 
V. I. Nizhenko, eds. 


Poverkhnostnyye yavleniye v metallakh 1 splavakh 1 ikh rol! v 
protsessakh poroshkovoy metallurgii (Surface Phenomena in 
Metals and Alloys and Their Role in Powder-Metallurgy Processes) 
Kiyev, Izd-vo AN USSR, 1961. 213 p. 1710 copies printed, 


Sponsoring Agency: Akademiya nauk Ukrainskoy SSR. Institut metal- 
lokeramiki 1 spetsial'nykh splavov. 


Ed.. of Publishing House: Z. S. Pokrovskaya; Tech. Ed.: A. M. Lisovets 


PURPOSE:: This collection of articles is intended for scientific 
research workers, engineers specializing in metals, and metal- 
lurgists, It may also be useful to advanced students at schools 
of higher education. © 
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Surface Phenomena in Metals (Cont.) S0V/6032 


COVERAGE: Articles of this collection discusa the role of surfa:: 
phenomena in powder metallurgy processes and in processes of the 
strong bonding of various substances. Theoretical caloulations 
of the surface tension of some carbides and nitrides are preser'+ 
The book also reviews modern methods for studying the surfac« 
properties of metals at high temperatures and presents data ov 
the surface tension of refractory metals and of binary metals svan-Te 
Particular attention 1s given to the effect of various additions 1 
the surface tension of metals and on the interphase tension at +. 
boundary between metals and various refractory compounds. Data vn 
the effect of thin metal coatings on the structural and mechanica: 
properties of metals are also presented. No personalities are 
soe Each article is accompanied by references, mostly 

oviet. 


TABLE OF CONTENTS: 


Foreword 3 
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the Surface Tension of Molten Metals at High Temperatures 1G 
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Dependence of Surface Tension of Indium 7 


Yeremenko, V. N., and V. I. Nizhenko. Effect of Titanium 
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by the Method of Maximum Pressure in the Gas Bubble 123 
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Shchukin., Effect of Thin Surface-Active Metal Coatings. on 
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Kachanova, L. A., I. A. Andreyeva, Ye. D. Shchukin, and 
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Fedorchenko , Ivan Mikhaylovich, and Rostislav Aleksandrovich Andriyevskiy- 


Oangvy poroshkovoy metallurgii (Principles of Powder Metallurgy) Kiyev, 
ga-vo AN UkrSSR, 1961. 420 p- 10,000 copies printed. 


.Sponsoring Agency? Akadeniya nauk Ukrainskoy SSR. Institut metallokeramiki 
4 spetsial nykh splavov. 


Ede 2» Se Pokrovakaya; Techy Ed.3 O- A+ Kadashevich. 


PURPOSE: This book is intended for technical and scientific research personnel 

working in the field of powder metallurgy oF related branches of 4ndustry. 

It may also be used as a textbook by students specializing {n powder metallurgy, 
metal science, and heat treatment at schools of higher education and te . 

COVERAGE: The book presents information on the theory and practice of powder= 
metallurgy pracesses. Attention is given to methods of producing metal powders, 
the properties of metal powders, the principles of compacting and sintering 
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metal powders, problems connected with the additional processing of sintered 
products, and problems of safety techniques in powder metallurgy. The authors 
thank G. A. Vinogradov, Candidate of Technical Seiences, A. I. Raychenko, Candi- 
‘aate of Technical Sciences, V. V. Skorokhod, N. A. Filatova, M. Yu. Bal'shin, 
Candidate of Technical Sciences, B. A. Borok, Candidate of Technical Sciences, 
Ya. Ye. Geguzin, Professor and Doctor of Physics and Mathematics, and G. V. 
Samsonov, Professor and Doctor of Technical Sciences, for their comments regard- 
ing the book. There are 17 references: 8 Soviet, 5 English, 2 German, and 

2 Czech. 


TABLE OF CONTENTS [Abridged]: 


Foreword 3 
Introduction 5 
Ch. I. Methods of Producing Powders 1 

1. General characteristics of methods for powder production 10 
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AUTHORS: Andriyevskiy, R. Ae and Fedorchenko, I. M. 
Ce 
TITLE: Variation of Open and Closed Porosity During the sintering of 


Porous Bodies 


PERIODICAL: Ukrainskiy khimicheskiy zhurnal, 1960, Vol. 26, No~ 5s 
pp» 616-620 


TEXT; The study of the variation of open and closed porosity is of great 
importance to the theory of powder sintering and to the efficiency of high- 
temperature catalysts. As the effect of temperature and duration of sinter- 
ing on porosity, 48 well as other factors had not yet been studied, the 
present work is intended to make a contribution to this subject. Open and 
closed porosity were determined by soaking the sintered specimens with 
benzyl alcohol. Calculation was made using the equation suggested by Ge 
Arthur in Ref. 2- Density was determined by 4& method described in Ref. 4e 
Fig. 1 shows a curve of the isothermal variation of the total porosity 
(Curves 1 and 2) and of closed porosity (Curve 3) obtained when sintering 
priquettes from copper powder in hydrogen at g00°c. Curve 1 refers to 
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quick heating (temperature rise to 900°C in 2-3 min). Curve 2 refers to 
slow heating (1.5 - 2 h). Porosity varies chiefly at the expense cf open 
pores. The original content of closed pores was 2~%. During heating the 
number of closed pores increasad, and 211 pores were closed when porosity 
reached 6-8%. This rule was found to hold also for Ag, Cu, and Fe triquet- 
tes, and holds for 411 briquettes with an original porosity of 20% and 
more. Experiments with copper and iron powders have shown that 4 content 
of oxides and the use 'of hydrogen with an admixture of hydrogen chloride 
increases the number of closed peres in all] briquettes with a high initial 
density. Text to Fig. 1: Variation of Total and Closed Porosity (Curve 3) 
During the Sintering of Copper Briquettes (900°C); 1: Heiting for 2-3 ain; 
23 Heating for 1.5--2 hz 3% Porvsity; 4: hrs. 

There are 4 figures, 1 table, and 11 references: 8 Soviet, 2? British, and 
1 Czechoslovakian. 


ASSOCIATION: Institut metallokeramiki i spetsiai'nykh splavov AN USSR 
(Institute of Powder Matallurgy and Special Alloys of tha 
AS UkrSSR) 

SUBMITTED: May 22, 1959 
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A060/A101 
AUTHORS ; Fedorchenko, I. M., Andriyevakiy, R. A. 
TITLE: On the problem of tre sintering mechanism of one-component systems 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 38, abstract 16291 
("Poroshk. Metallurgiya”, 1961, no. 1, 9 - 19 [English summary |) 


TEXT : Experiments with hot-pressing of the powders of Cu, Ni, Ag are de- 
scribed, as result of which the absence of plastic flow at sintering and the dif- 
fusion nature of shrinkag® were proven, New confirmations are given of the 

great influence of «he state of the surfacs layers of the powder particles upon 

the shrinkage. Contraction during aintering 15 sreated as a non-stationary dif- 
fusion creep, whose variable rates are caused by the effec’ of geometric (change 

in the density of *he sintered briquet) and structural variations of defectiveness 
factors. The status of theory relating to the quantitative laws of shrinkage is 
analyzed, .There are 58 references. See also Referativnyy zhurnal, Metallurgtya, — 
1961, 56256. 


R. Andriyevskly 


[Abstracter's note: Complete translation] 
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\.1(00 4060/4101 
AUTHORS : Vinogradov, @, A., Fedorchenko, I. M. 
_ 
TITLE: Influence of the gaseous phase upon the powder pressing under 
rolling 


PERIODICAL: Referativnyy zhurnal, Metallurgiys, no. 1, 1962, 39, abstract 10299 
('Poroshk. Metallurgiya”, 1961, no. 1, 61 - 67, Snglish summary) 


TEXT: The rolling of metallic powders in vacuum makes it possible to 
obtain strips of thickness greater than under ordinary conditions; the utiliza- 
tion of vacuum also allows the rolling of dust-fine powders which are not 
manageable to roll in an air environment (for example Fe powders of fraction 

< kn). The utilization of gases with low viscosity (C09, Hp) has & consider- 
able effect upon the density and thickness of the rolled strips. The effect of 
the gaseous phase 4s related to the fact that the pressing of ‘the powder under 
‘rolling in the rolls is braked by the inoident counterflow of gas, which is 
pressed out of the space between the particles. The conditions of internal 
friction under rolling also depend upon the nature of the gaseous phase (the 
coefficient of friction in vacuum increases by several times. Thus, the 
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utilization of vacuum (1 mm Hg) makes it possible to roll fine powders, and 
the feed of Hy or CO into the hopper of the rolling mill may considerably 
inorease the thickness of the strip and the mill productivity, 


R. Andriyevskiy y 


[Abstracter's note: Complete translation] 
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AUTHORS; Fedorchenko, I.M., May, V.K. 

TITLE: Hot pressing of chrome carbide powder 

PERIODICAL: Referativnyy zhurnal. Metalluretya, no. 12, 1961, 46, abstract 
120326 ("Poroshk. metallurgiya’, 1961, no. 2, 70 - 75, English 


summary ) 


TEXT: Hot pressing of Cr. Co powder was performed in a, vacuum (about 107? 
mm Hg) at 1,400 - 1,700°C under Gp to 300 kg/om® pressure. Optimum holding time 


was 10 minutes, At 1 »T5O°C and and 150 kg/om™ pressure, it was possible to ob- 
tain specimens with 0.5 - 1.0% porosity. Microstructure and. electric resistivi- 
ty of sintered specimens were investigated. Anomalies in the latter were ob- 
served in the case of hot pressing at 1,700°C. This is ednnected with the transi- 
tion of CrsCo carbide into Cro. f 


R. Andriyevskiy 


[Abstracter's note: Complete translation] 
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AUTHOR: Fedorchenko, I. M., Dmitriyeva, M. A. 
paheeredaitascntd UE 
TITLE: : Investigation of certain properties of nickel aluminide 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 37, abstract 10280 
("Poroshk. metallurgiya", 1961, no. 3, 47 - 52 [English summary ]) 


TEXT; Nickel aluminide was prepared by smelting in a high-frequency induc- 
tion furnace in an argon atmosphere and by heating with currents induced directly 
in the charge without an intermediary heater. A special set-up has made it pos- 
sible to carry out the founding of ingots after the smelting down of the charge, 
Up to 1,100°C the specimens of cast aluminum were practically not oxidized at all. 
It is noted that homogenizing annealing raises the scale resistance of the speci- 
mens, Measurement of hot-hardness at 800 - 1,100°C has shown that the highest 
hardness is demonstrated by specimens hot-pressed in air, Deviation from the 
stoichiometric composition leads to a drop in the hot-hardness » particularly in the 
case of an increase in the Ni content, The effect of the tempering duration ‘upon 
the hot-hardness was also investigated, . 

A, Andriyevskiy 


[Abstracter's note: Complete translation] 
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AUTHORS : Andriyevskiy, R.A+» and Fedorchenko, I.M. (Kiyev) 
TITLE: Influence of small additions of nickel and cobalt 


on the sintering of iron powder 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1961, No.3, PP- 50-54 


TEXT: powdered iron (0.03% C, 0.002 si, 0.4 Mn, 0.043 5S, 

0.002 P) was added to solutions of nickel or cobalt nitrate with 
continuous evaporation of moisture. After evaporation the additions 
were precipitated on the surface of the particles. After mixing the 
powder and adding pure iron, the oxides were reduced in hydrogen at 
800 °c for one hour. The density of pressed briquettes was 

5.30 - 5.35 g/cm? and sintering was carried out in purified 

hydrogen, Fig.1 shows the influence of Ni and Co content, 

together with the effect of temperature and time (T, min) on the 
densification (AV/V. %) during the sintering of iron powder. The \ 


addition of nickel considerably increased the densification and 
It was shown that the use of 


Oc) enables 


cobalt had a much less marked effect. 
a low temperature preliminary heat treatment (200-300 
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Influence of small additions of nickel and cobalt on the 
sintering of iron powder cS 


even more intensive densification in the subsequent sintering 
process, Fig.3 shows the influence of the initial porosity 
(x-axia) on the densification (y-axis) on sintering at 1200 °C for 
2 hours. Curve 1 is for Fe + 5% Ni obtained by precipitation from 
nitrate, curve 2 is for a mechanical mixture of Fe + 5% Ni, and 
curve 3 for powdered Fe. It can be seen that the effect of Ni was 
maintained over a wide range of initial porosity. The chemical 
method of mixing gave better results than the mechanical method. 

It is proposed that the decisive role in the sintering is played 
by defects in the surface layers of the powdered particles. A - 
good addition must have a greater coefficient of diffusion than the 
basic metal and must have a lower heat of evaporation. In this 
case a defect structure is formed in the surface layers of the 
particles as a result of mutual diffusion. It was shown by 
calculation that the concentration of vacancies arising from the 
unequal diffusion rates in Fe + 5% Ni is about 1%. With increase 
in time the concentration of vacancies decreases, 
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Ref.10: J.M. Fedortchenko and R.A. Andriyevskiy. 
Powder Metallurgy, London, 1959, 3, p. 147. 

Ref.13: L. Harrison.and S. Marton. ai ; 
Symposium on Powder Metallurgy, London, 1956, p. 159. 
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AUTHORS : Skoroknod, V. V.; Fedorchenko, I. M., Panfilov, Yu. A. 
TITLE: On the calculation of the concentration dependence of electric con- 


ductivity and magnetic permeability of bi-phase cermet alloys 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, hi, abstract 6281 
("Poroshk. metallurgiya", 1961, no. 4, We - 16, English summary ) 


EAT: The applicability of the Odelevskly and Landau and Lifshits formulae 

+o calculate the properties of the type of conductivity was checked on Fe-Cu and 
Ni-aAg compositions. Both formulae are in a satisfactory agreement with experi- 
mental data on electric conductivity and magnetic permeability. The authors b 
analyze the causes of deviations from the theory which are connected with the for- 
mation of partially matrix systems or the imperfection of interparticle contacts. 

The authors present also results of investigating electric conductivity in the 

Cu-W system. 


Van 


[Abstracter's note: Complete translation] R, Andriyevskly 
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AUTHORS : PFadorchenko, I.M., Vinogradov, G. A., Katrus, 0. A. 
TITLE: Investigating the properties of strips manufactured from {ron powder 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, 41, abstract 36285 
(‘'Poroshk. metallurgiya", 1961, no. 4, 70 - 79, English summary ) : 


TEST: This is a literature review of data on the optimum density of raw 
strips, the duration of strip sintering, and anisotropy of properties. Experiences 
have shown that the optimum porosity of raw Fe-powder strips 1s 20 - 26%; Op and 
a, are about 0.5 and 2.8 kg/mm 5 respectively. Tests were made with rolled speci- 
sens, cut out along and across the direction of rolling. The tests show that Op; 
was 3.2 kg/mm? in the former and 2.5 kg/m in the latter case (porosity 25%). Dur- 
ing sintering the substantial increase 4n strength is exhausted at holding for or 
about 10 minutes. The effect of compressive rolling on the physical and mechanical 
properties was investigated. The change in the specific weight ceases at the re- 
duction in height of the strips by about hog, From this moment approximately the 
strength begins to decrease and elongation of grains is observed in the micro~ 
structure. Conditions of preliminary sintering have 4 slight effect on the 
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mechanical properties of non-porous strips. 


R. Andriyevskly 


[Abstracter's note: Complete translation] 
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drop of about 1,2 atm, 


R,. Andriyevskiy 
[Abstracter's note: Complete translation] 
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where R is the radius of the particles, # = 14+ cos 6, 6 ig the or 
angle of solid wetting, ee AQ 


e fusible phase, 7 is the. vis-. 


.cosity, az V7 + 0.5, ¢= 0.5 - V-fBy aD x 0.25 - 4/8 [Av- 
stractor's note: 


T(t) = const, “x ~~ (y/R) ; Bae 
bridge. The experimental r table, and show | ae 
satisfactory agreement with the theoretical values. The kinetic : ae 


growth of contact in the system Cu ~ W7 was investigated at tempe- | 
ratures ranging from 8500 ~ 1050°. The curves obtained show a 600d 
general resemblance to the curves for the kinetic growth of conduc- 
‘tivity at these temperatures. From formula ot a theoretical treat— 
ment is developed. In the case = 2V-2A, (4 becomes vs ; 
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ce 


dt 
2 


1s the sintering time. In the first approximation 
q(t) 7 No + Et. (6) 


From Nabarro’s theory of strength and the theory of the diffuse 
growth of block crystals the relationship for Q(t) ie evaluated. 


tz 5 


1° ME g 


where A, ts the linear dimension of 
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is the coefficient of self-diffusion, & is the atomic diameter, and 
O the surface tension at the boundary of the cryptai. X-ray inves- 
tigation by Darwin's method yielded A, = 5 + 1072 on, o depends on 


the angle of disorientation at the boundary of the crystal. For 
small angles the Shokli-Rid formula holds 


o- Eje(A » Ine) 
where € ig the angle of disorientation and Ey and A are constants. 


For the most probable value of a a 10°, @ = 3 ergs/cm@, 

There are 2 figures, 1 table and 10 references: & Soviet-bioc and 

2 non-Soviet-bloc. The reference to the Engiish-ianguage publica- 

tion reads as follows: F.R.N. Nabarro, Rep. Conf. Strength Solids, 

London, 1948, 

ASSOCIATION; Instytut metalokeramiki i spetsial‘nykh splaviv AN 
URSR (Institute of Metallo-Ceramics and Special 
Alloys of the AS UkrSSR 

SUBMITTED: December 28, 1960 
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to calcuiate the average contact vaiues for particles of each 
phase, namely y,,, + and ¥so and from those by means of a method 


published previously, to caleulate the electrical conductivity of 
the given mixture (index 1 corresponds to copper, index 2 to tung- 
sten). The uxperimentally found conductivity is in fairly satisfac- 
vory agreement with the theoretical. It is Simpler to evaluate the 
effect of the diameter ratio of Particles on the shrinkage during 
heating on the assumption that the latter is tonnected with the 
viscosity of the mixture. During heating, the tungsten particles 


Ot 
behave as absolutely solid ones, so it might be assumed that the 
tun 


effect of tungsten content is connected with the denendence of the 
viscosity of the viscous medium on the volume content of the solid 
phase. It is arsumed that in heterogeneous mixtures the total ef- 
fective solid phase content @5 18 equai to w,. The dependence of 


the relative viscosity No/N » Gn the solid phase content 8, is 


shown &raphically. Comparison of the two figures vroves the validi- 
ty of the above assumptions concerning tne effect of the particle 
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AUTHORS : Andriveyskiy., R.A Candidate of Technical Sciences, 
Panichkina V ¥ Engineer and Fedorgchenks, I.M.,. 
Academician AS UkrSSR eee 5 ae eee 

TITLE: Sintering of Iren Powder in Hydrogen wath 


Additicns of Hydrogen cUnsaerade 


PERIODICAL. Metallovedeniye : termicheskaya obrabotka metallov, 
L961) No.7. pp. 48. 52 


TEXT: Data on the influence of various methods of 
activated sintering on the magnetic properties of sintered 
briquettes and also en their Specitic surface i) and carbon 
fentéent are queted (rom eariyer work cf the authors (Ref. 1- 
Metallovedeniyr 3 termicheshaya obrabotka metallev. No.l2. 1960), Vv 
lt was found that tatreduction of hydrogen thloride into the 
sintering atmosphere has the mest tavourable influence on the 
Magnetic propertios of the Sintered xren and this is attributed 
to smocthtng the retset of the peres and refining the admixtures, 
The experiments were carried out with an iron powder of the 
following compessiien: 0 06% ©. O 3 Mn O.4% S1 0.009% P, 
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97.7% Fe eae The magnetic ErOperti e§ were measured by a 
ballistic Method. the specift, Surface was measured by the 
permeabilaty method The change in the Specitic surface, the 
COarcive feree and the UTS as a function of the volume concentra- 
tion ef the hydrogen Chiorsde in the hydrogen were measured using 
the same methods as were used in the earlier work (Refi). Fig.2 
shows the change an the Specific surface g# the Specimen, s, m 1S. 
during Sintering as a funct centration of 
HCl (porosity of the presse 2308: Specific 
surface of the no Amens O.17 m“/g. Sintering at 
1200‘C fer } Fig.3 shows the Cotrcive force, H.. Oe, of 
39n of the velume concentration, » Of the 
tering atmosphere. Sintering at 1200°C: curve i - 
tnitial Porosity 30%, curve 2. 15 min, initial porosity 
b, Curve 3. 3-4 hours, initirai Pofosity 10% Fig.4 shows 
the change in the Strength, g. kg/mm*. of rolled Strip specimens 
{7 x 1 x 60 mn) as a function of the HCl concentration in the 
Sintering atmosphere for an initial Porosity of 30%, a Sintering 
temperature of 1200°C and a sintering time of 50 min. The 
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will be the better the higher the properties of the specimens 

after the first Sintering iiv iri anoatmosphere aft fH, ¢ low Hod 
in the preliminary sintering i1%.-),, mini at t1:0°C to tatotcy, 
RECy EC aes equalling those or cast. electrical atecel 2) (h) can be 


chieved after final Breasing to ® vensity of 7.7-7.0 and sinter. 
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Ivan Mikhaylovich, akademik; L'VOV, G.K.[L'vov, H.K.], 
otv, red.; TEPLYAKOVA, A.S., red.; MATVIICHUK, 0.A., tekhn, 
rede ‘ 


{Ceramic metal products in the national economy ]Metalokera~ 
michni vyroby u narodnom hospodarstvi. Kyiv, 1962. 30 pe 
(Tovarystvo dlia poshyrennia politychnykh 4 naukovykh man' 
Ukrains'koi RSR. Seriia 7, no.7) (MERA 15:12) 


1. Akadeniya nauk Ukr. SSR (for Fedorchenko). 
(Ceramic metals) (Metal powder products) 
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/¥-P/00 S/226)62/000/001 006/014 
/ /b 00 1003/1201 
Author. Katrus, O. A., Fedorchenko, I. M. and Vinogradov, G. A. 


Title INVESTIGATION OF THE MAGNETIC PROPERTIES OF IRON POWDER STRIPS. 
Periodical:  Poroshkovaya metallurgiya, no. 1(7), 1962, 37-44 


Text The porosity substantially affects the value of the coercive force. An increase in porosity by 2% 

increases the coercive force by approximately 0.1 oersted. When iron strips with a 25% porosity are sintered 

at 1200°C in an atmosphere of hydrogen having a dew point of —30°C, they lose all their carbon and oxygen. 

while sintering at lower temperatures (1000-1100°C) decreases the carbon content to 0.03-0.02% leaving the 

amount of oxygen unaltered. The kinetics of grain growth of poreless iron powder strips is similar to that of Kx 
coarse-grained steels. The magnetic properties of poreless iron powder strips pre-sintered at 1200°C and above 

and finally heat-treated at 900-1000°C meets the FOCT 3836-47 (GOST 3836-47) requirements for low- 

carbon electrical grade sheet. There are 4 tables and 4 diagrams. English language reference: E. V Walker 

{. Howard, tron and Steel Institute, V. 194 part I, 1960. 


Association. Institut metallokeramiki i special’nykh splavov AN UkrSSR (Institute of Powder Metallurgy 
and Special Alloys AS UkrSSR) 
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§/226/62/000/002/003/010 
AUTHOR: Fedorchenko 1003/1203 


TITLE: Investigation in the field of activated sintering. |. On shrinkages and the process mechanism 
PERIODICAL: Poroshkovaya metallurgiya, no. 2, 1962, 27-37 


TEXT: Asurvey of the literature data on activated sintering is given, supplemented by the results of studies 
by the author and his coworkers, aimed at increasing the efficiency of the process and improving on theretical 
knowledge. An analysis of the existing methods indicates the conditions of sintering at which the maximum 
properties can be obtained. For maximum density fine powders with defective crystalline lattices having a 
high shrinkage during the process should be used, The process should take place under conditions ensuring 
intense surface activity, leading to a higher density of the powders; smoothening of the surfaces of the pores; 


removal of impurities and facilitating the mutual slipping of particles. However, because these principles 
have not been sufficiently investigated, there may be other factors which should also be considered. Various 
methods are considered: reduction of oxides, sintering in the presence of hydrides, in atmospheres containing 
halides, and in the presence of a liquid phase. The influence of alloying elements and the physical methods 
of activation are also discussed. There are 5 figures. 


ASSOCIATION: Institut metallokeramiki i spetsial’nykh splavov AN USSR (Institute of Powder Metallurgy 
and Special Alloys AS UkrSSR) 


SUBMITTED: December 11, 1961 
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AUTHOR: <Fedorchenko,I.-M: . 
TITLE: Investigation of activated sintering processes 


PERIODICAL: Poroshkovaya metallurgiya, no. 3, 1962, 17-23 


TEXT: The possible limits of physicochemical properties of materials produced by activated sintering are 
discussed : Sintering in an atmosphere of moist hydrogen; in hydrogen with added HCI; in solid media contain- 
ing either ammonium chloride or ammonium fluoride; sintering under pressure, sintering of powders whose 
particles are covered with another metal having a high coefficient of diffusion. The conclusion is that sintering 
chiefly on the surfaces of the powder particles can be expediently applied for manufacturing metal powdet 
parts requiring a high porosity, while products requiring high density and physical-chemical properties similar 
to those of poreless materials are best produced by methods based on high mutual diffusibility of the materials xX 
and rearrangement of particles. Impregnation of sintered materials is a convenient means of producing metal 


powder articles having a high density. There are 5 figures and 2 tables. 
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. 1003/1103 
AUTHOR: Fedorchenko, I.M. and Filatova N.A. 
—————_— ooo 

TITLE. Filtration properties of highly porous materials made of non-spherical iron powder 


particles 
PERIODICAL: Poroshkovaya metallurgiya, no. 3, 1962, 49-54 


TEXT. This article furnishes data on the filtering capacity of iron powders produced in the Soviet Union, 
on which there is little information in the literature. Though the filtering is lower than that of other iron 
powders, the preparation of filters from iron scale powder is of interest because of the high porosity that can be 
produced and also because of its avoilatility and low cost. It ig shown that when powders are obtained by re- 
ducing iron scale filters with a filtration capacity similar to that of filters made from iron powder with sphe- 
rical particles can be produced by selecting the optimum porosity of the powder material and the 
optimum filter plate. There are 5 figures and 1 table. 
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YEREMENKO, V.N., otv. red. FRANTSEVICH, I.N., red.s SAMSONOV, 
G.¥., rede; PISARENKO, G.S., red.s FEDORCHENKO,.I.M., 
red.; TRESVYATSKIY, S.G., red.; IVASHCHENKO, Yu.N., red.; 
POKROVSKAYA, ZS., Tod.3 RAKHLINA, N.P., tekhn. red. 


f powder 
Surface phenomena in melts and in processes 01 p 
Satie Poverkhnostnye iavleniia v rasplavakh i pro- 
tsessakh poroshkovoi metallurgii. Kiev, Izd-vo AN ay 
SSR, 1963. 377 pe (MIRA 17:3 


i 
1. Akademiya nauk URSR, Kiev. Instytut netalokeramiky 
sataiay igi splavive 2. Institut metallekeramiki i 
spetsial'nykh splavov AN Ukr.SSR (for Yeremenko). 
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(Surface phenomena in molts and processes of powder retal- 

lurgy] Poverkhnostnye iavleniia v rasplavakh i protsessakh 

poroshkovoi netallurgii. Kiev, Izd-vo AN USSR, 1963. 456 p. 
MTR 

1. Akademiya nauk URSK, Kiev, Inatetot. Sea 7 
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AUTHCR: “  Fedorchenko, I.M., Academician AS UkrssR 


TITLE: Possibilities and limitations of powder metallurgy in 
the production of new materials a - 


_ FERIODICALs 
TEXT: | 


sintering and pressing. Alloys hardened by oxide 

inclusions can probably be obtained from most metals and alloys, 
_ but both development work and theoretical work are needed, e.g, 012 
the mechanism of the strengthening effect of the disperse-phase 
inclusions, and the effect of size and spacing of inclusions on 
mechanical strength, Great progross has been made in the-use of 
alloys of refractory compounds, e.g. borides, and such materials 
May eventually be used for. pipes to transport liquid steel. The 
- Main problems with these alloys include; development of the 

' mecessary theory to enable the production of alloys with: the : 

‘required properties; study of the properties of suitable compounds ° 
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f industrial production methods; development 
‘conversion of heat into electricity. ‘with 
‘the aim must be to make materials 
e, and those on non-ferrous metals the. 
conomic importance of better sealing 
‘special attention must be paid to the. 
materials for such conditions, With high- =» 
in problem is to develop tube filters 100 mm: .” - 
and over in diameter, and also large disks. Friction waterials for ©: 
brakes are required. Nickel strip may be produced from powder at 
half the cost of rolling from ingots. This technique needs 
_ extension and development. In general, powder metallurgy needs _— 
the theoretical foundation to be continually expanded.. 
_ SUBMITTED: October 15, 1962: °° 
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; AUTHOR: ,Fedorchenko} I, M, (Kiev). > ie Aes 


- TITLE: ‘Possibilities’ and problems of wder metallurgy in producing nev materials. es 
:. | SOURCE: AN SSSR, Izv, Otd. tekhnicheskikh nauk. Metallurgiya i gornuye delo,; °° * 
aan: no. 3, 1963, 3-12 . j ee oo i 
ne ": “TOPIC TAGS: powder. métallurgy, alloy, dispersion enclosure, refractory enclosure, - eee 
, friction material, rolling aoa 
: : os ABSTRACT; This paper was presented at the joint session of OTi of the SSSR and“: Us 
"1. | the Ukrainian SSR in October 1962. Powder metallurgy (PM) allows a greciter vari- | 
a . ety in chemical ‘composition, in combining diverse materials unsuitable for fusion,; | 
“io; and dn creating materials possessing specific structural properties, Ph brought © 0: 8 

i; + about the development. of alloyg strengthened by dispersed inclusions of a solid vos. 
: phase, as exemplified by Bap ich containg,15% of aluminum’ oxide, , swell as by |. . 
’ the American mathod of {ncor rating oxidey rid eee £ uranium and: -* 


yprium into nuclear reactor fuel. In the same category should be listed the in- 
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- ijelusions of Ni, Go, Mn, Ti, Vand Cr into aluminum and é ery} lium alloys. In tha 
- ‘USA much attent Low} is given to the “application of PM.for the ngaponing ol} copper, * 
ae and cobaltVby the incorporation cf such high-melting met#16 as Mo end W. ime! 
‘need for highgrefractory materials in metallurgy is being filled by PM arenes e 
‘OF zirconiuny fovides and similar substances, The boxidsg d carbides” A otucee by: 
; ‘ the PM method are also the answer to some of the pro soblem facing ing the gas. turbine =: 
' wu and rocket installations 8 where materials are needed to withstand temperatures of 7 
700-850C, Some of these alloys are also remarkable for their strength, Thus, the: 
‘doubly: boride-of-titanium-and-.chromium-can withstand: bending stress-up to-25, ce = 
! kg/mm® at 1100C.. PM 4s also useful in the production of cutting and drilling _ 
; dlloys on a boride base with molybdenum, while carbides of boron and. silicon are: 
|" used as substitutes for diamonds p7 The specific properties of molybdenum disili- 
‘is gate and zirconium boride permit their use in electric furnace installations at _ 
: temperatures igh as 1650 and, 2500C respectively.. The urgent problems in this , 
! field ‘are: 1) to work out a theoretical foundation for creating alloys of 
: given ‘specifications from. refractory. compounds; 2) the broad study of the proper- 
f ties of many. refractory compounds; 3) the development of their production tech-. 
‘ niques; and 4) the working out of thermo-generator units based on thermoelectric,’ 
; thermionic, and Sis kati eaie dees oes of CEGeaSGERA CAGE for the conversion 
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‘heat energy into Meiers a energy. ‘In the field ‘of v aieliviction 1’ compounds; the 
in ptoblem is the production of materials with an iron powder base, where today 


et ‘nonferrous alloys of the babbitt and bronze types are dominant. It is also impor fo : 


fitant to apply the PM technique to the development of sealing materials for gas.and | 
i;stedm turbines, materials that would be resistant to corrosion and capable of with-. “t 
|\standing the gas blow-off, while standing up well under the impact of blades, At- ~- 


i‘ tention should also be given to the need for porous materials to be used in Haeelae : ce 


i tion, . filtering, atc. Such materials could be developed by the PM procedure. 
lAlloys which can resist high friction (such as Linings for brakes in various in- 
‘stallations) are among the items which need improvement. A bright outlook exists .; - * 


q? i iteday for developing PM by the rplling procedure which offers many advantages over. ene 

ea ‘the sintering mathod “Flat baafeopper rolled from powder is electrotechnically =; }— 
4 sy erior to smelted copper, and the cost of one ton.@f sheet pndckel rolled from 

> “pgyder: ‘fg’ about one half as high as that of nickel WOlled fog 


an ingot... The °°. 


ican mills are reported to be producing gtainless stee 1f/by the PM procedure 


by the rolling procedure is .in progress at the SSSR. The author lists a 


economically than from ingots. The production of a rere steel-aluminum 
ber of other problems, both theoretical and technical,‘ Chat are facins the 
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. AUTHOR:. Fodorchenko, 1. I. Ms Filatovn, N. A.; Dmitriyeva, N. A.3 Sleptsora, N. Po 
Se enanenemerat 


‘TITLE : ‘Manufacture end properties of sintered filters eo ae 
sound: Poroohkovaya netaliuretya, no. 3, 1963, 5a-62 0 we 32 


‘morte TAGS: sintered: filter, epherical ‘metallic powder, inert fitier, Fe, ) Mi, oy 
_ bronze, pOSspherus; eyreneey) permeability, porosity particle size ; 


Wes ae ree Se a ae ee 


, “ABSTRACT: The’ authors dnve tigated the method of producing sintered filters ~ 
‘by melting metallic powder} xed with an inert filler, 8 mixture was heated =. 
‘to 373~423K above the,melting temperature of the metal. ;}Sphericel powders of _ : 
whe ‘iron, nicked; 1 copper” dna bronzel#ere prepared by this méthod. Carbon black was | 
“used as ca Aller in processing iron powder; calcium carbonate was used with. = 
nickel powder. The best temperature for melting nickel was 1823K; for bronze, - 
-1223K; and for copper, 1473K. Activated sintering imvroves the strength of 
products and preserves thelr permeability. The strength of the filters was 
also increased by adding ammonium phosphate, cuprous chloride and tin to the 
metallic powders, and became mich higher than that of filters made of paper, 
‘earton, or fabric. Permeability and filtration ability of sintered filters are. 
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, ‘determined by the shape and aize of the particles from which the filters are 
‘made. Filters with 35-406 porosity are most effective. The change of perticle 
“size from 45 to 250-450 Microns raises the permeability up to 10 times. The 
described method for obtaining spherical powders is recommended as equal to 
‘the method of metal pulverization. Sintered filters of various permeabilities, 
particle sizes, porosities, and thicknesses may te selected for different 

', working requirements. Orig. art. bes: _ 13 figures ‘and 1 table. 


‘ASSOCIATION : Institut metallokeramtki 1 spetsial 'ny*kh eplavov AN USSR m (dasttate 

of Metal-Ceramics and Special Alloys, Academy of. Sciences AN UkrSSR) o 4 | 
| 
} 
' 
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AUTHOR: Fedorchenko) 1. Mes Lyapunov, A. Pr Skorokhod, V. V.' 
rasa 

TITLE: The nature of the high temperature oxidation of porous nickel 

' : ; ° 

SOURCE: AN SSSR. Institut metallurgii. issiedovaniya po zharoprochny#m splavam, 
(ve 10, 1963, 252-257 
“TOPIC TAGS: nickel, porous nickel, nickel oxidation, oxidation, high temperature 
 axidation | 


‘ ABSTRACT: Porous products manufactured by powder metallurgical methods are find= ~ 
Ing even wider use in variogs flelds of engineering. In many cases these products 
‘vize metal-ceramic bearings, filters, and packings, work at high temperatures. The 
authors have Investigated the oxidation of porous products to determine the speci- 

fic features of this process at high temperatures and to observe the qualitative 
variations connected with internal oxidation of the sample. The process of oxida- 
tion of porous bodies differs greatly from that of compact bodies. This is exe 
pressed by disruption of the normal course of the temperature-oxi dation curve and 
by a variation In the observed oxidation law. These features of the oxidation 

of porous bodies can be explained by the decrease In the surface area taking part 
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’ AUTHOR: Fedorchenko, I. M.; Lyapunov, A. P. 


TITLE: On the effects of self-heating and shrinkage with high temperature oxidation 
of porous nickel 


SOURCE: Poroshkovaya metallurgfya, no. 2, 1964, 51-56 
TOPIC TAGS: self heating, shrinkage, oxidation, nickel porosity 


ABSTRACT: The results of the suthors' investigation revealed that temperature ine 
creases spontaneously during heating at a temperature range of 400-800 C and attains 
-its maximum at 500-600°C. The oxidation of nickel, estimated by weight increase, 
has a non-monotonous character with 8 temperature increase. The maximum degree of 
oxidation is observed at the 650-700 C range; it lessens, however, at higher ten-. 


peratures. The kinetics depend upon porosity and cross-section of the sample; as 
‘the thickness increases, the relative degree of oxidation decreases. Heating in en 
air medium with oxidation resulte in shrinkage of the semple, the amount of which fae 
creases with temperature and porosity. ‘The monotonous increase in shrinkage is dise 
rupted in the 700-750°% range by oxidation which results in significantly less 

- shrinkage. Orig. art. has: 5 figures. 
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AFANAS'YEV, V.F. [Afanas'iev, V.F.} 


Investigating the wear of ceramic metal materials in various 
gaseous media, Dop, AN URSR no,9:1168-1172 ‘64. 

(MIRA 17:11) 
1. Institut problem materialovedeniya AN UkrSSR. 2, AN UkrSSR 
(for Fedorchenko). 
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"Metall-grafit-verbundwerkstoffe mit hohem grafitgchalt." 


report submitted for 3rd Intl Conf on Powder Me 
Neises, er Metallurgy, Eisenach, E. Germany, 13-15 


Kiev, UkSSR. 
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{ 
|. TITLE: Mechanical properties of aumetataels obtained by sintering mixtures of iron | Z my 
~ and graphite powders Fie ee 


_ SOURCE: Poroshkovaya metallurgiya, no. 1, 1965, 45-54 | oe — 


TOPIC TAGS: dex metallurgy, cermet steel, steel mechanical property, sintered 
“| steel, iron owaar, “carbon burnup, gteel heat treatment _“ 
: Oo Mites pe - 
ABSTRACT: A study of properties of steel gamples made by sintering mixtures of — 
| 4ron powder with gr hitePor carbon black showed the possibility of obtaining a structural 
| material that is stronger than materials made from pure gintered iron not hardened by 
 earbon. Values of the strength and plasticity of the new material are estimated as 
a function of porosity and certain technological factors. The highest values of the mech- | 
anical properties were found in a material of 12% porosity containing 1.0% graphite as mel 
t 


fe 


in the initial state and gintered at 1200C. When carbon is introduced into the initial 
sintering mixture in the form of graphite or carbon black, the burning up of the latter eas 
and its activity must be taken into account. The sintering medium was found to havea i 
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substantial effect on the degree of burnup 
good medium is roformed natural gas, which r 

opposed to hydrogen. For industrial applications, an fron powder containing 0.9% 

graphite is recommended. The sintering should be carried out at 1100~1200C, and if 

it is necessary to improve the mechanical properties, hardening with high-temperature | 
tempering is recommended. Orig. art. has: 8 figures and 2 tables. 7 
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AUTHOR! _Fedorchenko, I. M,} Dentsenko, E. T.5 Kiroshnikoy, V. ¥. 


TITLE: Changes in the mechanical properties of packing materials ia the process 


of their oxidation. i Report: No. 2 
| \ 


|SGURCE: Poroshkeoyaya pica icaey 06.4, 1965, 57-60 


j r 
TOPIC TAGS: turbine shroud! Brinell hardness, nickel graphite packing, shroud 
‘liner, graphite burnout, bulk oxidation, surface oxidation, bending streugth, 
cermet bushings, packing material 


TABSTRACT: The determination of the service life of steam-turbine packings requires 
‘knowledge of their mechanical and physical properties in the original condition and 
|following longtime performance at high cemperatures in the air and stean, The 
‘authors investigated the Brinell hardnegs, bending strength and fittability (notch- 
‘ability) of atntered nicxel-bage cermet’bushings aa a function of temperature aad 
‘oxidation time, ‘The speciwena tnveatigated wore first exposed to oxidation for up 
|to 100 hr in air at 550°C and for up to 2000 br in steam at 550°C. The following 
oe eh were tested: aickel-graphite}/aickel~zinc oxide, nickel-tale. It is 


ghown that the wear of turbine-ghroud Liners can be reduced to a winimum by using 
Card 1/2 
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a packing materia of roughly not more than 60 Hp units. Of the com 
| positions investi i-graphite composition satisfies best thie require 
‘ment. Oxidation great the hardness and strength of the materials. The | 
'{ncreas a direct function of the degree of oxidation | 
of the material, Im the packing materials cone | 

-taining uo graphite hardoes yond the permissible limits, whereas 
ian the packing materials containing graphite the increase in hardness is checked by, 
‘the burnout of the graphite. The nature of oxidation also is 4 factor: at 550°C in 
a steam medium, bulk oxidation leads to an increase in strength, whereag surface 
t 


| 


| oxidation leads to @ decrease in strength. Orig. art. hae: 5 figures, 1 table. 
{ 


‘ ASSOCIATION: Institut problem matertalovedeniya AN Vie Ga.(Institute of Preblens 
tn the Study of MaterLaig. AN UkrSSR) ty 
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FEDCHENKO , Ivan Kirillovich, doktor tekhn, nauk; GORODETSKIY, P.G., 
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[Theory of ground conductivity] Teoriia zemlianogo provoda. 
Kiev, Tekhnika, 1964. 109 p. (MIRA 17:9) 
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Rect of compression on the dielectric 

ler dioloctrien. 1. K, Fedsbeebo.  Vesinih Eicttro 

5 1000, No. 7, 44-6.—The specimens, having passed t 
useas vacuum process aad setm. with oi in vacuums, were 
subjected to compression aad dipped in transformer od. 
The dickee. realatance at 50 cycles/sec. varied according ta 
compresaion. The following vatucs were obtained: 16.0 
kv, max. for 0.001 kg./sq. cm., ard 22.56 kv. for 1.18 kg./ 

9q.,em. B. 2. Kamich 
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FEDCHENKO, Docent I. F. 


USSR/Electricity - Insulators. ~” Oct. 52 
x Ray: Tests 


“A Hew Method for Prophylactic Tests of Equip- 
ment Insulators," Docent I. K. Fedchenko, Cand 


Tech Sci, M. Ye- Llyerusaiimov 


"Riektrichestvo" No 10, pp 45-49 


or X-ray tests of mastic- 


Discusses a method f 
filled equipment insulators which was developed 
in the High-Voltage Lab, Kiev Polytech Inst. Es- 


tablishes the optimum Coldliivus ©or penetration 
of the complex structure porcelain-mastic-hetJnax 


231726 


[Roe latter is a laminated plastic_made from 
Peper and synthetic bakelite resin]. Submitted 


22 Nov 51. 
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Authors : Ierusalimov, M, E., Kand, Tech. Sci., and Fedchenko, I.K., 
Kand. Tech. Sci. i | 


Title ; On co-ordination of transmission line insulation 
Periodical : Elek sta 5, 54-55, My 1955 


Abstract : The authors criticize M. M. Mekrasov's article appearing 
in the No 12, 1953 issue of this Journal on co-ordination 
of insulation of transmission lines. They maintain that 
dekrasov's suggestions if applied would aggravate the 
= pad bee The article is accompanied by an answer from 
Nekrasov. 


Institution: None 
Submitted :;: No date 
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FEDCHENKO, I,K,, doktor tekhnicheskikh nauk, pref esser; ITYERUSALIMQY, M.Ye., 
~o~erome~Randidat tekhnicheskikh nauk, deteent; ANDRIYASHHV, K.Ya., inszhener; 
MARKEVICH, V.P., inzhener, 


X ray examinatien of high-veltage insulaters. Elektrichestve ne,8! 
78-79 Ag '56. (MLBA 9:10) 


1.Kiyevakiy erdena Lenina pelitekhnicheskiy institut (fer Fedchenke, 
Iyerusalimev, 2.Kiyevenerge (fer Andriyashev, Markevich). 
(Blectric insulaters and insulation) (X rays~-Industrial applicatiens) 
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112-2-2669 
’ translation from: Referativnyy Zhurnal, Elektrotekhnika, 1957, 
Nr 2, p.?7 (USSR) 


AUTHOR: Fedchenko, I.K. 
TITLE: A New Method of Determining the Equivalent Cross Section 
of a "Ground Lead" when a Sinusoidal Current is Flowing 
in a Conductor "Ground-Circuit" (first rule) (Novvy metod 
' opredeleniya ekvivalentnogo poperechnogo secheniya 
"gemlyanogo provoda” pri protekanii v tsepi "provod-zemlya" 
sinusoidal'nogo toka (pervoye pravilo) 


PERIODICAL: lzv. Kiyevsk. politekhn. in-ta, 1956, Nr 17, pp. 19-29 


ABSTRACT: The author maintains that when there is a preponderance 
of conduction currents in the ground, the area of the 
equivalent cross section of the wave zone in the ground 
for a "conductor-ground" line is directly proportional to 
double the circumference traced by a radius equal to the 
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112-2-2669 

- A New Method of Determining the Equivalent Cross Section of a "Ground 
Lead" when a Sinusoidal Current is Flowing in a Conductor "Ground- 
 Cireutt" (first rule) (Cont. ) 


mean height of suspension of the line above the ground, 
and inversely proportional to the absorption coefficient 
in the ground. (unsigned). 
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112-2-2670 
Translation from: Referativnyy Zhurnal, Elektrotekhnika, 1957, Nr 2, 
p- 7 (USSR) 
AUTHOR: Fedchenko, I.K. 
ae aaa eomiae, | 
TITLE: A New Method of Determining the Equivalent Depth of 


Occurrence of a Concentrated Back Current in the Ground 
(second rule) (Novyy metod opredelentya ekvivaleataoy : 
glubiny zaleganiya sosredotochennogo toka v zemle 
(vtoroye pravilo) 


PERIODICAL: Izv. Kiyevsk. politekh. in-ta, 1956, Nr 17, pp. 30-36 


ABSTRACT: The author maintains that the equivalent depth of 
occurrence in the ground of a back current concentrated 
in the electrical center of gravity of the wave zone in 
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112-2-2670 
A New Method of Determining the Equivalent Depth of Occurrence of a 
Concentrated Back Current in the Ground (second rule) (Cont.) 


the ground represents the moment arm of this current in 
relation to the surface of the earth (the coordinate of 
the electrical center of gravity) and is numerically equal 
to the reciprocal of the coefficient of absorption in 

the earth. (unsigned). 
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Now method for calculating the resistance and inductance of the ground 

as a roturn conductor based on its equivalent geometrical paransters, 

Inv. KPI 22:355-379 57. (MIRA 1133) 
(Meotric currents--Grounding) 
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Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 3, 
pp 12-13 (USSR) 


AUTHOR: Fedchenko, 1. K. and lyerusalimov, M. Ye. 


TITLE: Inveztigation Into the Cause of Deterioration of High-Voltage Porcelain 
Insulators on the Oil Circuit Breakers (Issledovaniye prichin razrusheniya 
farforovykh izolyatorov vysokogo napryazheniya na maslyanykh vyklyuchatelyakh) 


PERIODICAL: Izv. Kiyevsk. politekhn. in-ta, 1957, Vol 22, pp 380-393 


ABSTRAGT: At Eye venergo (Kiyev Power System) substations, cracks in bushing 
porcelain insulators of VMD-~-35 oil circuit breakers were detected. The 
cracks started at the support flange and spread ::pward over the porcelain. By 
using the x-ray flaw~detection method, it was fomd that the mortar used for 
fastening the porcclain penetrated inside the bushing and filled a part of the 
hollow space between the "getinaks" core and the porcelain wall. The cement 
belt extended over the flange by 2-12 cm; in sorie bushing insulators, the 
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8(3) SOY /112-59-3-4366 
| Investigation Into the Cause of Deterioration of High-Voltage Porcelain Insulators... .| 


cement layer reached the level of the first inetiator rib. The cement belt 

inside the insulator crowded out the insulating compound and caused cracking 

| of the porcelain because the temperature coefticient of expansion for cement 

is considerably higher than that for porcelain. Computations have shown that 
with the maximum permissible temperature + 30°C of the current-carrying tube 
and the temperature +35°C of the ambien: air the tensile stress on the internal 
surface of the porcelain may go 26 high as 23: kG/em*, which considerably 
exceeds the permissible value. Bushing tests 02 other cil circuit breakers 
made by conventional methods (measurement of tgé, high-voltage test) did not 
detect the cement-belt faulty insulators. Roentgensscopy of 32 insulators 
helped to detect 20 fauity insulators with cernent between the porcelain bushing 
and the "getinaks" insulation. Insulator soeatgenoscopy wae made by means of 
a portable x-ray outfit ina housing 70 x 30x 30 cm, weighing 40 kg. The 
insulator roentgensscopy was performed with a voltage 60 kv on the x~ray tube. 
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i i OYB..+- 
Investigation Into the Cause of Deterioration of High-Voltage Porcelain Insulat 
the maximum tube current 5 ma, ata focal length of 30 cm, and ae : 
i - former was supplie 
osition of 3 minutes. The x-ray-outfit trans wee 
720 v line. The roentgenoscopy of 6 bushings of one circuit breaker took less 
than one hour. Bibliography: 8 items. 


N.V.N. 
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FEDCHENKO, I. Rs 
OT eee 
ee New estat for calculating the current density for a two-layer 
ground structure with different conductivity of layers, Izv. KPI 
26:407-423  '576 (MIRA 11:6) 


we loa 


1.Kafedra tekhniki vysokikh napryazheniy Kiyevskogo politekhnicheskogo 


insti tuta. . 
(Blectric currents--Grounding) 
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FEDCHENEO,, Lek. - 
ao Hew method for calculating the electric constants Ray rHay, 
° i] ‘ 
and ly, for 4 two-layer ground. Izv. KPI 26:425-HW "57 erreee 


1,Kafedra tekhniki vysokikh napryazheniy Kiyevskogo politekhnicheskogo 


{natituta. 
: (Electric currents, Grounding) 
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ahs 
aot or 
ae _ Use of gamma-ray flaw detection in electric engineering. Izv. vys. 
ucheb. zav.; energ. no. 1:52-58 Ja '58. (MIRA 12:7) 


1, Kiyevskiy ordena Lenina politekhnicheskiy institut. 
(Zlectric apparatus and apoliances--Test ing) 
(Gamma rays--Industrial applicat lone) 
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Greben', I. Is, Kalnibolotakiy, M. L., g0v/105-59~-6-23/28 
Nesterenko, A. De, Postnikov, I. H-; 

Fedohenko, I. K., Kholmskiy, V- G., Chizhenko, I. M., and Others 
Professor N. N. Vasil'yev (Professor N. N. Vasil'yev). On His 
70-th Birthday (K 70-letiyu 80 dnya rozhdeniya) 


Elektrichestvo, 1959, Nr 6) P 92 (USSR) 


Nikolay Nikolayevich Vasil'yev began his career in 1914, after 
having completed his atudies at the Petrogradsekiy politekh- 
nicheskiy institut (Petrograd Polytechnic Institute), as head 
of the electric workshop of the Central Workshop of the 3outh- 
-Western Railroad in Kiyev. From 1927 to 1930 ke also taught 
at the Kiyevakly politekhnicheskiy institut (Kiyev Polytechnic 
Institute). In 1930 he was appointed Docent in ordinary and in 
1931 Professor at the Chair of Electrical Machines at the same 
Institute. In 1937 he was appointed head of the newly estab- 
lished Chair for the Electrification of Industrial Entesprises. 
He installed a laboratory with thia chair. During the gscond 
world war he was evacuated to Tashkent with the entire Insti- 
tute. After hie return he kept the same chair. He wrote more 
than 20 scientific publications, and constantly endeavored to 
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